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REMARKS 

Claims 20 and 24 are rejected under 35 U,S.C. 103(a) as being 
unpatentable over Fusegawa et al. (US 2003/0106484) (hereinafter: 
^^Fusegawa'') in view of JP 2003-297840 (hereinafter ^VP "840"). 
Claims 21, 22, 25, 26, 28-30, 32-34, 36-38 and 40-45 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over Fusegawa and JP 
^840. and further in view of various combinations of Haas et al. {US 
4,119,441) (hereinafter: "Haas"), Asayama et al. (U.S. Patent No. 
6,641,888) (hereinafter: Asayama") and Momoi et al. (U.S. Patent 
No. 2002/0024152) (hereinafter; "Momoi") ♦ 

The Office identifies Fusegawa as disclosing a silicon wafer 
manufactured from a silicon single crystal having high interstitial 
oxygen concentration as recited in claims 20 and 24. JP ^840 is 
cited as disclosing a relational expression between an interstitial 
oxygen concentration and heat treatment temperature as recited in 
claims 20 and 24- The remaining references are cited as disclosing 
various of the limitations of the remaining claims. 

Applicants respectfully submit that the proposed combination 
of Fusegawa with JP ^840 and the combination of Fusegawa with JP 
^840 and other prior art including the references cited in the 
Action will not result in the method of the present invention as 
recited in the rejected claims. 
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The present invention relates to an interstitial oxygen 
concentration and heat treatment temperature meeting the conditions 
oi the following expression; 

[Oi] < 2.123 X 10^^ exp (-1 . 035/k (T+273) 
The expression is different and not obvious from the expression 
disclosed in JP 2003-297840. 

Fusegawa shows the Czochralski (crystal pulling) method and 
discloses a method for making the interstitial oxygen concentration 
in the single silicon crystal low by controlling the pulling 
conditions (pulling speed, strength of magnetic field, for single 
crystal silicon, rotary speed of crucible, etc.) and manufacturing 
high quality wafers- Furthermore, Fusegawa discloses heat 
treatment of this wafer for 100 minutes at IISC'C in a wet 
oxidizing atmosphere to examine the distribution of OSF occurrence 
in a wafer grown and manufactured under the conditions prescribed 
above. In addition, it is disclosed that from the standpoint of 
warp and slippage, the preferable oxygen concentration for the 
wafer described above is 6 - 10 x 10^' atom/cm^. 

As noted by the Office, Fusegawa does not disclose a 
relationship between the interstitial oxygen concentration of the 

P! \10-0V\abe-U26-pto-rebp-Ul wfnl ^ 
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wafer and the heat treatment temperature for the wafer. In 
addition, no SOI wafer manufacturing method is disclosed - 

Fusegawa describes a method for pulling a crystal without 
including COPs, keeping the oxygen concentration low and making the 
BMDs in the wafer surface uniform: The invention of the present 
application is a method that pulls a crystal that includes COPs, 
cuts out the wafer, and eliminates the COPs by heat treatment in an 
oxidizing atmosphere at a temperature relating to the wafer oxygen 
concentration. Therefore, the present application and Fusegawa are 
completely different inventions. 

In JP '840, heat treating a silicon wafer at a temperature 
that satisfies the following expression is disclosed- This 
expression shows the relationship between oxygen concentration and 
temperature. 

(wherein 0^102 is the surface energy of silicon oxide) - 

In other words, the expression disclosed in JP ^840 includes 
the thermal equilibriuiti concentration (solid solubility) [Oi]®'' of 
the inLerstitial oxygen. According to paragraph [0022J of the 
reference; 



];':\)0-fj7\Jhf.:-02i»-pto-=e':p-ili wpd 
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'*[Oi]*^(T) is the edge solubility (Randloeslichkeit) of the 
oxygen in the silicon at a given temperature T. Functions o£ 
this sort are discussed in Hull, R. (Ed.)/ "Properties of 
Crystalline Silicon," The Institution of Electrical Engineers, 
London, 1999, p. 489 ff." 

Attached hereto is a copy of "Properties of Crystalline 
Silicon" referred to in JP ^840. On p. 489, it is written that: 

"[Oi,^],,,i = C^o exp(-E.,(K)/T) cm'"*". 
The values of Cgo and are in TABLE 1 on p» 4 90* C$o ^nd E^ differ 
according to the reporter, and 11 combinations are given in TABLE 
1 on p. 4 90. In other words, in JP *840, the range of [Oi] is 
uncertain. 

Thus, JP ^840 fails to disclose or suggest the expression 
relating interstitial oxygen concentration and temperature recited 
in the present application, i.e.: 

[Oi] < 2.123 X 10^^ exp(-1.035/k(T + 273)) 
Therefore, the combination of Fusegawa and JP *840 will not result 
in the method recited in the present application. 

Regarding other references cited by the Office, in Haas, a 
technique for P doping using neutron irradiation in a manufacturing 
method for single crystals of silicon is disclosed. There is no 
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disclosure concerning wafer oxygon concentration and heat treatment 
temperatures for wafers. 

Asayama discloses the doping of a prescribed concentration of 
nitrogen and a prescribed concentration of carbon in single crystal 
silicon for silicon wafers and epitaxial wafers. The relationship 
between the oxygen concentration of those silicon wafers and heat 
treatment temperatures is not disclosed - 

In Momoi, a SOI manufacturing method is disclosed. Nothing is 
described concerning the relationship between heat treatment 
temperatures and oxygen concentration. 

Conversely, the invention of the present application has been 
established based on the expression described above regarding the 
relationship between the oxygen concentration of the silicon wafer 
and the heat treatment temperature in the manufacturing of a 
silicon wafer. This relationship is not disclosed or suggested in 
any of Fusegawa, JP *840, Haas, Asayama and Momoi/ takem alone or 
in any combination. 

It is noted that in Fusegawa, in particular, the reason for 
setting a prescribed value for the interstitial oxygen 
concentration in single crystal silicon is to prevent the 
occurrence of warpage when heat treatment is later carried out on 
the wafer- In addition, the heat treatment is also to prevent the 
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occurrence of slip dislocation because of thermal strain* In other 
words, no relationship between the heat treatment temperature in 
heat treatment and the oxygen concentration in the wafer in the 
manufacturing of silicon wafers is disclosed, explicitly or 
inherently, or suggested in Fusegawa. 

As noted above, JP ^840 fails to disclose or suggest the 
mathematical relationship recited in the claimB of the present 
application - 

Therefore, even if a person of ordinary skill in the 
art would have been motivated to combine of the invention of 
Fusegawa with the teachings of JP *840, and even if a further 
combination of the teachings of Haas, and/or the teachings of 
Asayama, and/or the teachings of Momoi is made, the combination (s) 
will not result in the method recited in the claims of the present 
application - 

For the above reasons, removal of the 35 U.S.C- 103(a) 
rejections' of the claims is believed to be in order and is 
respect fu.l ly requested. 

The foregoing is believed to be a complete and proper response 
to the Office Action dated Ju.ly 2 6, 2007, and is believed to place 
this application in condition for allowance* If, however, issues 
remain that can be resolved by means of a telephone interview, the 
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Examiner is respectfully requested to contact the undersigned 
attorney at the telephone number indicated below. 

In the event that this paper is not considered to be timely 
filed/ applicants hereby petition for an appropriate extension of 
time. The fee for any such extension may be charged to our Deposit 
Account No. 111833. 

In the event any additional fees are required, please also 
charge our Deposit Account No. 111833. 



Atty. Case No. ABE-026 
The Farragut Building 
Suite 710 

900 17th Street, N.W. 
Washington, D.C. 20006 
Tel: (202) 887-9023 
Fax: (202) 887-9093 
RJK/JBF 

At tacliments : ^'Properties of Crystalline Silicon 



Respectfully submitted. 




Ronbld/Ji. Kubovcik 
RegV-Tio. 25,401 
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